378                                 THE METALLURGY OF GOLD.
are left empty or are supplied with a sand filter to clarify the solution by settling or filtering on entering and leaving the box. The solutions are, however, often filtered in a separate box, as at the G-lencairn Mine where cocoa-nut matting is used.1 Other filtering arrangements are in use. The use of iron in a box in contact with the zinc increases the loss of zinc by dissolution, but iron wire trays form the most convenient support. Wooden supports have been used.
The dimensions of the boxes depend on the amount of work to be done. It is usual to allow from 1 to 1|- cubic feet of zinc-box space per ton of solution to be precipitated in 24 hours. This gives contact for 30 to 45 minutes. The coarser the zinc the more time is required. On the Hand about 2J tons of solution are precipitated per ton of ore treated.
The slime solution from the decantation process is clarified before precipitation by means of filter presses of the frame and distance type (q.v.), or by ordinary sand filter beds.
It is usual on the Band to have three sets of boxes in a cyanide works, one for the " strong " solution, one for the " weak " solution, and one for very dilute washings. In the last two boxes less zinc is consumed, but the gold slime is poorer, less gold being contained in the solution.
When the solution comes in contact with bright zinc, the latter turns black at once, owing to the deposition on it of finely divided gold. The zinc is gradually dissolved, and the shavings fall to pieces, those in the first compartment being consumed most rapidly. As the precipitation proceeds, the zinc is transferred from the lower compartments to the upper ones, and fresh zinc is added at the foot of the box. In thus " dressing " the zinc boxes, it is essential to distribute the shavings evenly to avoid too close packing in places and the formation of free channels. The corners are carefully filled in. Short and rotten zinc is placed on the top. The boxes are dressed at the clean-up (say once in 7 to 10 days), or in some mills more frequently.
The consumption of zinc is generally from 4 to 20 ozs. of zinc for 1 oz. of gold recovered. The consumption is partly chemical (by dissolution) and partly mechanical (short zinc removed with the gold in cleaning up). Virgoe found 2 that in a sand plant in Mexico using a solution of 0-32 per cent. KCy, the chemical loss was 86-1 per cent, and the mechanical loss 13-9 per cent, of the total loss of zinc. In the slime plant during the same period, using a solution of 0-04 per cent. KCy, the corresponding losses were 36-8 and 63-2 per cent. The total losses per ton of solution were, sand plant 0*296 kg., slime plant 0-096 kg. The average loss on the Rand is about 0'4 Ib. zinc per ton of ore milled, or, say, 0*15 Ib. per ton of solution. For the chemical reactions occurring during precipitation, see p. 338.
Precipitated solution from the zinc boxes should contain no more than 0-02 dwt. of gold per ton (Caldecott).
Changes in composition of the solution in passing through the zinc boxes have been investigated by P. Argall.3 In Fig. 174, which is kindly supplied by him, some of his results obtained in studying the conditions at the Metallic Extraction Co.'s Mill at Florence are shown. Each double compartment contains a depth of 35 inches of zinc, and the solution was analysed when
1  John Yates, Metallurgical Engineering oyi the Rand, 1898, p. 31.
2  W. H. Virgoe, J. Chcm. Met. and Mn(t. Soc. of S. Africa, 1903, 4, 615.
3  Private Communication, 1904.

